Vitrification of mouse oocytes and embryos at various stages of development in an ethylene glycol-based solution by a simple method.
Mouse oocytes and embryos at various developmental stages were exposed directly to an ethylene glycol-based vitrification solution (EFS) for 2 or 5 minutes at 20 degrees C. They were then vitrified at -196 degrees C and were warmed rapidly. At the germinal vesicle stage, the proportion of morphologically normal oocytes was 36 to 39% if they had cumulus cells, whereas in cumulus-removed immature oocytes and in ovulated oocytes it was only 2 to 4%. This low survival was attributed to the harmful action of ethylene glycol. After fertilization, on the other hand, the post-warming survival rate of 1-cell zygotes, as assessed by cleavage to the 2-cell stage, increased markedly (62%). As the developmental stage proceeded, higher proportions of vitrified embryos developed to expanded blastocysts; the rates increased up to 77 and 80% in 2-cell and 4-cell embryos, respectively. For embryos at the 8-cell, morula and early blastocyst stages, the proportion of embryos developed after vitrification (90 to 95%) was not significantly different from that of the untreated embryos (95 to 100%) when the period of exposure to EFS solution was 2 minutes. As the blastocoel began to enlarge, however, survival began to decrease again, with rates of 79 and 57% in blastocysts and expanded blastocysts, respectively. After the cryopreserved 2-cell, 4-cell and 8-cell embryos as well as morulae and blastocysts were transferred to recipients, 43 to 57% of the recipients became pregnant, and 48 to 60% of these various stage embryos developed into live young.